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Role of modeling 

• Predictive tools  

– Predict population growth and extinction risk 

– Evaluate and compare management actions and 
outcomes 

– Evaluate uncertainty and expected variability 

• Evaluate research needs through sensitivity analyses 

• Coalesce current, best data and literature  

 



This presentation 

• History of modeling plovers in the GP 
– Ryan et al. (1993) 

– Plissner and Haig (2000) 

– Larson et al. (2002) 

– McGowan and Ryan (2009) 

• Modeling for recovery planning 
– Conceptual model to the recovery plan 

– Incorporating uncertainty 

– Uses and model out put 
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Ryan et al. 1993 

• Declining population 

– Highly sensitive to adult and juvenile survival 

– Extinction between 44 and 120 years 



Plissner and Haig (2000) 
Metapopulation model 



A dismal future predicted 
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Larson et al. results 
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Model Output 

Hierarchical loop structure: 
parametric and 
environmental uncertainty 



Modeling uncertainty 
in adult survival 

Histogram of rbeta(10000, 62.4, 22.9)
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Histogram of rbeta(10000, 53.4, 27.9)
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Histogram of rbeta(10000, 87.4, 22.9)
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The effect of parametric uncertatinty 

• Uncertatinty in mean parameter estimates 
leads to greater uncertainty in model output 

– Could explain the disparity between model 
predictions and count data 



McGowan and Ryan 2009 results 

• Declining population predicted 

– >32% quasi extinction in just 30 yrs 

– Growth rate ~ 0.93 (-7% annually) 



Modeling for recovery 

• Develop a model that: 

– Is realistic but not bogged down in minutia 

– Represents the spatial range of the population 

– Captures both breeding and wintering seasons 

– Relevant to management and recovery criteria 

– Predicts extinction/recovery probability on a 
regional basis 



Conceptual model for assessing 
recovery 
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Model attributes and objectives 

Attributes 

• Spatially implicit metapopulation model 

• Incorporate parametric uncertainty 

• Incorporate observation uncertainty 

Objectives 

• Estimate abundance needed to sustain 
population in each region 

• Estimate fledge ratios needed to achieve those 
abundance 
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Select survival 
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Replicate 
N (median 
abundance 
at 50 yrs) 

lb (2.5 
percentile of 
abundance) 

ub (97.5 
percentile of 
abundance) 

Pr (probability of 
exceeding recovery 

threshold) 

FR1 (observed 
fledge ratio in 

region 1) 

FR2  (observed 
fledge ratio in 

region 2) 

FR3  (observed 
fledge ratio in 

region 3) 

1 2 0 121.1 0 0.056 0.052 0.063 

2 1.5 0 119.125 0 0.19 0.279 0.124 

3 2 0 118.15 0 0.645 1.205 0.502 

4 1.5 0 120 0 0.243 0.318 0.365 

5 1 0 124.125 0 0.208 0.056 0.53 

. . . . . . . . 

. . . . . . . . 

. . . . . . . . 

998 10907.5 1424.1 16325.425 0.895 3.678 1.585 1.363 

999 10601.5 519.85 16318.125 0.867 2.061 1.17 1.53 

1000 10979 522.65 16814.15 0.884 1.5 1.288 2.941 

Sample model output 

1000 iterations each 

Median abundance  
from 1000 iterations 

Lower and upper bound for 
the 1000 iterations 

Proportion of the 1000 
iterations that exceeded 
a “recovery threshold” 

Mean observed 
fledge ratio for the 
1000 iterations 


